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(57) ABSTRACT 

A binding apparatus includes a receiving device con?gured 
to receive a sheet from outside and convey the sheet, and a 
sheet folding device con?gured to fold the sheet, conveyed 
by the receiving device, in tWo at a center portion thereof in 
a direction the sheet is conveyed, so as to be a folded sheet, 
and convey the folded sheet With the folded portion thereof 
being a leading edge of the folded sheet. A jogging device 
includes a jogging table and is con?gured to receive and jog 
the folded sheet, conveyed by the sheet folding device, one 
after another, so as to be stacked into a stack of folded sheets 
on the jogging table. Abinding device is con?gured to bind 
the stack of folded sheets stacked on the jogging table at an 
edge portion of the stack of folded sheets at the side Where 
the folded portion of each folded sheet of the stack of folded 
sheets is located. A discharging device is con?gured to 
discharge the bound stack of folded sheets. 

23 Claims, 14 Drawing Sheets 
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SHEET FOLDING AND BINDING 
APPARATUS AND METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a binding apparatus, and 
in particular relates to a binding apparatus that is connected 
With a sheet discharging part of an image forming apparatus, 
such as a printer and a copier, and that folds a sheet received 
from the image forming apparatus and binds stacked folded 
sheets at the folded side parts of the folded sheets. 

2. Discussion of the Background 
A binding technology used in producing Weekly maga 

Zines is Well knoWn. After printed sheets are stacked and 
jogged, the stacked printed sheets are stapled at their center 
portions by a stapling device. The stapled sheets are then 
folded at their stapled portions. Because the stapled sheets 
are folded at their stapled portions, the side edges of the 
folded sheets, opposite the stapled and folded side of the 
folded sheets, are not uniform. Therefore, the side edges of 
the folded sheets, opposite the stapled and folded side, are 
cut off by a cutting apparatus so as to be uniform. 

A binding apparatus is knoWn to be connected With a 
copying machine, doWnstream of a sheet discharging part of 
the copying machine in the sheet discharging direction. The 
binding apparatus sorts or collates sheets carrying an image 
on one or both sides of the sheets, Which have been 
discharged from the copying machine, and then jogs and 
binds the sheets into a stack of sheets. 

In the binding technology used in producing a Weekly 
magaZine, as described above, the side edges of the folded 
sheets, opposite the stapled and folded side of the folded 
sheets, must be cut off by a cutting apparatus so as to be 
uniform. Noise is produced When the side edges of the 
folded sheets are cut off by the cutting apparatus. The cutting 
apparatus is relatively large, heavy and eXpensive. The life 
of a knife used in the cutting apparatus is relatively short. 
Further, the consumption of electric poWer is relatively 
large. When the number of printed sheets, Which must be 
folded, is large, the folding apparatus may not suf?ciently 
fold the sheets. 

A binding apparatus used in conjunction With a copying 
machine generally stacks sheets, Which have been received 
from the copying machine, Without folding each of the 
sheets, into a stack of sheets, and then staples the stacked 
sheets. The stacked sheets are stapled at edge portions of the 
sheets at one side. Therefore, When a sheet of the stack of 
stapled sheets is pulled, the stapled part of the pulled sheet 
is easily torn, so that the pulled sheet is taken apart from the 
stack of stapled sheets. For avoiding this problem, the 
stapling position for a stack of sheets must be located Well 
inside of the stack of sheets toWard the center portion 
thereof. This may result in stapling the sheets at a part of the 
image area of each sheet, so that the inconvenience may be 
caused such that a part of the image at the stapled part of 
each sheet cannot be seen. For avoiding the inconvenience, 
the image must be formed on each sheet With a relatively 
large margin for stapling, Which then reduces the area in 
each sheet Where an image can be formed. 

SUMMARY OF THE INVENTION 

The present invention has been made in vieW of the 
above-discussed and other problems and addresses the 
above-discussed and other problems. 
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2 
Preferred embodiments of the present invention provide a 

novel binding apparatus of a relatively small siZe, that folds 
a sheet, and binds stacked folded sheets so that side edges of 
the bound folded sheets are uniform. The preferred embodi 
ments of the present invention further provide a novel 
binding apparatus and method that folds a sheet, carrying 
images of tWo pages on one side of the sheet and another 
images of another tWo pages on the other side of the sheet, 
at a center portion of the sheet, and that binds folded sheets, 
Which are stacked, at the folded side parts of the folded 
sheets. The preferred embodiments of the present invention 
further provide a novel binding apparatus that reliably binds 
stacked folded sheets Without loosening the stack. The 
preferred embodiments of the present invention further 
provide a novel binding apparatus that binds folded sheets 
into a stack of folded sheets so that each of the bound folded 
sheets is hard to be torn so as not to be easily pulled out of 
the stack of folded sheets. The preferred embodiments of the 
present invention further provide a novel binding apparatus 
and method that binds sheets With a relatively small binding 
margin so that a relatively large area of each sheet can be 
used for forming an image thereupon. The preferred embodi 
ments of the present invention further provide a novel sheet 
folding apparatus that reliably folds a sheet. The preferred 
embodiments of the present invention further provide a 
novel jogging apparatus that reliably jog sheets Which have 
been folded at their center portions. The preferred embodi 
ments of the present invention further provide a novel image 
forming and binding system that alloWs to form images of 
image or document data of tWo pages on one side of a sheet 
and another images of another tWo pages on the other side 
of the sheet, fold the sheet at a center portion thereof, and 
bind the folded sheets, Which are stacked, at the folded side 
parts of the folded sheets. 

According to a preferred embodiment of the present 
invention, a binding apparatus includes a receiving device 
con?gured to receive a sheet from outside and convey the 
sheet, and a sheet folding device con?gured to fold the sheet, 
conveyed by the receiving device, in tWo at a center portion 
thereof in a direction the sheet is conveyed, so as to be a 
folded sheet, and convey the folded sheet With the folded 
portion thereof being a leading edge of the folded sheet. A 
jogging device includes a jogging table and is con?gured to 
receive and jog the folded sheet, conveyed by the sheet 
folding device, one after another, so as to be stacked into a 
stack of folded sheets on the jogging table. Abinding device 
is con?gured to bind the stack of folded sheets stacked on 
the jogging table at an edge portion of the stack of folded 
sheets at the side Where the folded portion of each folded 
sheet of the stack of folded sheets is located. A discharging 
device is con?gured to discharge the bound stack of folded 
sheets. 
The binding apparatus may further include a controller to 

control an operation of the apparatus. The controller receives 
information on a siZe of the sheet conveyed from outside. 
Further, the sheet folding device includes a guiding device 
con?gured to guide the sheet conveyed by the receiving 
device, and a sheet folding/pressing device con?gured to 
fold the sheet conveyed by the receiving device and press the 
folded sheet. The guiding device includes a stopping device 
con?gured to stop the sheet being conveyed by the receiving 
device to be conveyed, and a position the stopping device 
stops the sheet to be conveyed is set by the controller 
according to the information on the siZe of the sheet so that 
the sheet is folded at the center portion of the sheet by the 
sheet folding/pressing device. The sheet being conveyed by 
the receiving device is stopped to be conveyed by the 
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stopping device, so that the center portion of the sheet is 
downwardly slackened, the slackened centered portion of 
the sheet is pinched into the sheet folding/pressing device, 
and thereby the sheet is folded in tWo at the center portion 
thereof by the sheet folding/pressing device. 

The sheet folding device may further include a detect 
device con?gured to detect a leading edge of the sheet 
guided by the guiding device, a pushing device con?gured 
to push the slackened center portion of the sheet toWard the 
sheet folding/pressing device, and a pushing device moving 
device con?gured to move the pushing device doWnWardly 
toWard the sheet folding/pressing device so as to push the 
slackened center portion of the sheet toWard the folding/ 
pressing device and upWardly so as to separate from the 
sheet folding/pressing device. The pushing device moving 
device moves the pushing device doWnWardly to push the 
slackened center portion of the sheet toWard the sheet 
folding/pressing device at a predetermined timing after 
detection of the leading edge of the sheet With he detect 
device, so that the slackened center portion of the sheet is 
pushed by the pushing device so as to be pinched into and 
thereby the sheet is folded in tWo at the center portion 
thereof by the sheet folding/pressing device. 

The pushing device may include a saW-toothed knife to 
push the center portion of the sheet, so that the sheet is 
perforated at the pushed center portion of the sheet When the 
saW-toothed knife pushes the center portion of the sheet. 

The sheet folding device may include a sheet folding/ 
pressing device having a pair of sheet folding rollers and a 
pair of supplementary pressing rollers. The pair of supple 
mentary pressing rollers is arranged doWnstream of the pair 
of sheet folding rollers in the direction the folded sheet is 
conveyed and is angled relative to the pair of sheet folding 
rollers, and a distance betWeen a nip portion of the pair of 
supplementary rollers and a nip portion of the pair of the 
sheet folding rollers at a position corresponding to a Width 
Wise edge of the folded sheet, at a side of a WidthWise 
direction Where the pair of the supplementary rollers and the 
pair of sheet folding rollers are farther separated from each 
other, is shorter than a length of the folded sheet in the 
direction the folded sheet is conveyed. 

The jogging device may include a leading edge stopping 
device con?gured to stop the folded sheet to be conveyed at 
the leading edge thereof, and a left side jogging device 
con?gured to jog the folded sheet With respect to a left side 
of the folded sheet in a direction the folded sheet is 
conveyed, a right side jogging device con?gured to jog the 
folded sheet With respect to a right side of the folded sheet, 
and a rear side jogging device con?gured to jog the folded 
sheet With respect to a rear side of the folded sheet, each 
including an upper guide member to guide the folded sheet 
being conveyed by the sheet folding device toWard the 
jogging table and a jogging member to jog the folded sheets 
on the jogging table, The upper guide member of each of the 
left side, right side and rear side jogging devices is con?g 
ured to sWing betWeen a horiZontal position Where the upper 
guide member is substantially horiZontal so as to hold doWn 
a previously conveyed folded sheet on the jogging table and 
so that the folded sheet being conveyed by the sheet folding 
device slides over an upper surface of the upper guide 
member to be stopped by the leading edge stopping device 
and a slanted position Where the upper guide member is 
upWardly slanted. Each of the left side, right side and rear 
side jogging devices is con?gured to move to a ?rst position 
Where the upper guide member thereof in the horiZontal 
position separates from the folded sheet carried on the upper 
surfaces of the upper guide members of the left side, right 
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4 
side and rear side jogging devices and to a second position 
Where the jogging member thereof is in a position corre 
sponding to a siZe of the folded sheet being conveyed by the 
folding device, Which is determined by the controller 
according to the information on the siZe of the sheet. When 
the folded sheet is conveyed to the jogging device by the 
sheet folding device, each of the left side, right side and rear 
side jogging devices is in the second position and the upper 
guide member of each of the left side, right side and rear side 
jogging devices is in the horiZontal position. 

After the folded sheet has been conveyed by the folding 
device to the jogging device so as to slide over the upper 
surfaces of the upper guide members of the left side, right 
side and rear side jogging devices, each of the left side, right 
side and rear side jogging devices moves, With the upper 
guide member thereof kept in the horiZontal position, to the 
?rst position, Where the upper guide member of each of the 
left, right and rear side jogging devices is sWung to the 
slanted position, and each of the left, right and rear sides 
jogging devices is then moved to the second position, Where 
the upper guide member of each of the left side, right side 
and rear side jogging devices is returned to the horiZontal 
position. 

The leading edge stopping device may include a leading 
edge binding position adjusting device con?gured to change 
a position the leading edge stopping device stops the folded 
sheet to be conveyed so that a position in the folded sheet 
relative to the leading edge thereof Where the binding device 
binds the folded sheet is changed. 

The folding device may include a detect device con?g 
ured to detect that the folded sheet is discharged toWard the 
jogging device, and the jogging device may include a sheet 
center thrusting device con?gured to sWing betWeen a 
horiZontal position to doWnWardly thrust the folded sheet 
carried on the upper surfaces of the upper guide members of 
the left side, right side and rear side jogging devices and a 
slanted position Where the sheet center thrusting device is 
upWardly slanted, and a sheet center thrusting device driving 
device con?gured to drive the sheet center thrusting device 
so as to sWing betWeen the horiZontal position and the 
slanted position. 
The sheet center thrusting device driving device drives the 

sheet center thrusting device doWnWardly to move to the 
horiZontal position so as to doWnWardly thrust the folded 
sheet carried on the upper surfaces of the upper guide 
members of the left side, right side and rear side jogging 
devices, after the detect device detects that the folded sheet 
has been discharged toWard the jogging device, and to sWing 
back to the slanted position, after each of the left side, right 
side and rear side jogging devices in the second position 
moves toWard outside to the ?rst position, moves again 
toWard inside to the second position after the upper guide 
member of each of the left side, right side and rear side 
jogging devices is sWung to the slanted position, stops at the 
second position, and the upper guide member of each of the 
left side, right side and rear side jogging devices is sWung to 
the horiZontal position. 
When the binding device binds the stack of folded sheets 

stacked on the jogging table, the jogging member of each of 
the left side, right side and rear side jogging devices is in the 
second position, the upper guide member of each of the left 
side, right side and rear side jogging devices is in horiZontal 
position, and the sheet center thrusting device is in the 
horiZontal position. 

According to another preferred embodiment of the present 
invention, a sheet folding apparatus includes a pair of sheet 
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folding rollers and a pair of supplementary pressing rollers. 
The pair of supplementary pressing rollers is arranged 
downstream of the pair of sheet folding rollers in a sheet 
conveyance direction and is angled relative to the pair of 
sheet folding rollers, and a distance betWeen a nip portion of 
the pair of supplementary rollers and a nip portion of the pair 
of the sheet folding rollers at a position corresponding to a 
WidthWise edge of the sheet, at a side of a WidthWise 
direction Where the pair of the supplementary rollers and the 
pair of sheet folding rollers are farther separated from each 
other, is shorter than a length of the folded sheet in the sheet 
feeding direction. Aportion of a sheet is pinched into the pair 
of sheet folding rollers so that the sheet is folded in tWo by 
the pair of sheet folding rollers, and then the folded sheet is 
pressed by the pair of supplementary pressing rollers, so that 
the folded portion of the folded sheet is ?rmly folded. 

According to another preferred embodiment of the present 
invention, a jogging apparatus includes a jogging table on 
Which a sheet may be stacked one after another, and a 
leading edge stopping device con?gured to stop a sheet 
conveyed from outside at a leading edge thereof, a left side 
jogging device con?gured to jog the sheet With respect to a 
left side of the sheet in a direction the sheet is conveyed, a 
right side jogging device con?gured to jog the sheet With 
respect to a right side of the sheet, and a rear side jogging 
device con?gured to jog the sheet With respect to a rear side 
of the sheet. Each of the left side, right side, and rear side 
jogging devices includes an upper guide member to guide 
the sheet conveyed from outside onto the jogging table one 
after another so as to be stacked into a stack of sheets on the 
jogging table and a jogging member to jog the stack of 
sheets on the jogging table. The upper guide member of each 
of the left side, right side and rear side jogging devices is 
con?gured to sWing betWeen a horiZontal position Where the 
upper guide member is substantially horiZontal so as to hold 
doWn a previously conveyed sheet on the jogging table and 
so that the sheet being conveyed from outside slides over an 
upper surface of the upper guide member to be stopped by 
the leading edge stopping device and a slanted position 
Where the upper guide member is upWardly slanted. Each of 
the left side, right side and rear side jogging devices is 
con?gured to move to a ?rst position Where the upper guide 
member thereof in the horiZontal position separates from the 
sheet carried on the upper surfaces of the upper guide 
members of the left side, right side and rear side jogging 
device and to a second position Where the jogging member 
thereof is in a position corresponding to a siZe of the sheet 
being conveyed from outside. When the sheet is conveyed, 
each of the left side, right side and rear side jogging devices 
is in the second position and the upper guide member of each 
of the left side, right side and rear side jogging devices is in 
the horiZontal. 

According to another preferred embodiment of the present 
invention, an image forming and binding system includes an 
image formation controller con?gured to generate and trans 
mit image or document data With page and sheet siZe 
information and printing and binding instructions thereof, 
and an image forming apparatus con?gured to form images 
of the image or document data received from the image 
formation controller on both sides of a sheet according to the 
page and sheet siZe information and the printing and binding 
instructions and discharge the sheet, and a binding apparatus 
con?gured to bind sheets received from the image forming 
apparatus. The image forming apparatus forms a second 
page image and a third page image of images of four pages 
of the image or document data on a ?rst side of the sheet, 
Which upWardly faces When the sheet is eXited from the 
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6 
image forming apparatus, With the second page image at a 
leading edge side of the sheet in a direction the sheet is 
conveyed, and a ?rst page image and a fourth page image of 
the images of four pages on a second side of the sheet, Which 
doWnWardly faces When the sheet is eXited from the image 
forming apparatus, With the ?rst page image at the leading 
edge side of the sheet in the direction the sheet is conveyed, 
and the image formation controller controls the image 
forming apparatus to form the images of the image or 
document data starting from last four pages of the image or 
document data. The binding apparatus includes a controller 
to control an operation of the binding apparatus. The con 
troller receives the sheet siZe information and the binding 
instruction from the image formation controller. Areceiving 
device of the binding apparatus is con?gured to receive the 
sheet discharged by the image forming apparatus and con 
vey the sheet. Asheet folding device is con?gured to fold the 
sheet, conveyed by the receiving device, in tWo at a center 
portion thereof in the direction the sheet is conveyed accord 
ing to the sheet siZe information, and convey the folded 
sheet. A jogging device includes a jogging table and is 
con?gured to receive and jog the folded sheet, conveyed by 
the sheet folding device, one after another, so as to be 
stacked into a stack of folded sheets on the jogging table 
according to the sheet siZe information. Abinding device is 
con?gured to bind the stack of folded sheets stacked on the 
jogging table at an edge portion of the stack of folded sheets 
at the side Where the folded portion of each folded sheet of 
the stack of folded sheets is located according to the binding 
instruction, and a discharging device con?gured to discharge 
the bound stack of folded sheets. 

According to another preferred embodiment of the present 
invention, a method of binding sheets includes receiving a 
sheet from outside and conveying the sheet; folding the 
conveyed sheet in tWo at a center portion thereof in a 
direction the sheet is conveyed so as to be a folded sheet and 
conveying the folded sheet With the folded portion of the 
fold sheet being a leading edge of the folded sheet With a 
sheet folding device; receiving and jogging the conveyed 
folded sheet one after another so as to be stacked into a stack 
of folded sheets With a receiving/j ogging device; binding the 
stack of stacked folded sheets at an edge portion of the stack 
of folded sheets at the side Where the folded portion of each 
folded sheet of the stack of folded sheets is located With a 
binding device; and discharging the bound stack of folded 
sheets. 
The binding method may further include receiving infor 

mation on a siZe of the sheet, and the folding/conveying may 
include receiving and guiding the conveyed sheet, setting a 
position Where the conveyed sheet is stopped to be conveyed 
according to the siZe of the sheet so that the sheet is folded 
by the sheet folding device at the center portion of the sheet, 
and stopping the sheet to be conveyed at the position, so that 
the center portion of the sheet is doWnWardly slackened, the 
slackened center portion of the sheet is pinched into the 
sheet folding device, and thereby the sheet is folded in tWo 
at the center portioned of the sheet by the sheet folding 
device. 
The folding/conveying may further include detecting a 

leading edge of the sheet, and pushing the slackened center 
portion of the sheet toWard the sheet folding device With a 
pushing device at a predetermined timing after the detection 
of the leading edge of the sheet, so that the slackened center 
portion of the sheet is pinched into the sheet folding device. 

In the above-described method, the pushing device may 
include a saW-toothed knife to push the slackened center 
portion of the sheet. In this case, the pushing includes 
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perforating the sheet at the pushed center portion of the sheet 
With the saW-toothed knife. 

In the above-described method, the sheet folding device 
may include a pair of sheet folding rollers and a pair of 
supplementary pressing rollers. The pair of supplementary 
pressing rollers is arranged doWnstream of the pair of sheet 
folding rollers in the direction the folded sheet is conveyed 
and is angled relative to the pair of sheet folding rollers, and 
a distance betWeen a nip portion of the pair of supplementary 
rollers and a nip portion of the pair of the sheet folding 
rollers at a position corresponding to a WidthWise edge of the 
folded sheet, at a side of a WidthWise direction Where the pair 
of the supplementary rollers and the pair of sheet folding 
rollers are farther separated from each other, is shorter than 
a length of the folded sheet in the direction the folded sheet 
is conveyed. In this case, the folding/pressing includes 
folding the sheet With the pair of sheet folding rollers and 
pressing the folded sheet With the pair of supplementary 
pressing rollers. 

The binding method may further include receiving infor 
mation on a siZe of the sheet and determining a siZe of the 
folded sheet folded at the center of the sheet, and the jogging 
device may include a leading edge stopping device to stop 
the folded sheet, an upper guide member to guide the folded 
sheet conveyed by the sheet folding device and a jogging 
member to jog the folded sheet. In this case, the receiving/ 
jogging includes, sliding the conveyed folded sheet over an 
upper surface of the upper guide member of the jogging 
device, Which is in a substantially horiZontal position, to be 
stopped by the leading edge stopping device and to be 
carried on the upper surface of the upper guide member, 
moving the jogging device to a ?rst position Where the 
folded sheet carried on the upper surface of the upper guide 
member separates from the upper guide member to fall onto 
the jogging table, sWinging the upper guide member from 
the horiZontal position to a slanted position Where the upper 
guide member is upWardly slanted, and moving the jogging 
device to a second position Where the jogging member of the 
jogging device is in a position corresponding to the siZe of 
the folded sheet being received. 

In the above-described method, the folding device may 
include a detect device to detect that the folded sheet is 
discharged toWard the jogging device and a sheet center 
thrusting device to doWnWardly thrust the folded sheet 
carried on the upper surface of the upper guide member of 
the jogging device. In this case, the receiving/jogging further 
includes detecting that the folded sheet is discharged toWard 
the jogging device With the detect device, and sWinging the 
sheet center thrusting device betWeen a substantially hori 
Zontal position Where the sheet center thrusting device 
doWnWardly thrusts the folded sheet carried on the upper 
surface of the upper guide member of the jogging device and 
a slanted position Where the sheet center thrusting device is 
upWardly slanted. 

In the above-described method, in the binding, the jog 
ging member of the jogging device is in the second position, 
the upper guide member is in the horiZontal position, and the 
sheet center thrusting device is in the horiZontal position. 

The receiving/jogging may further include stopping the 
folded sheet to be conveyed at a leading edge of the folded 
sheet so that the folded sheet is jogged relative to the binding 
device, and adjusting a position to stop the folded sheet so 
that that a position in the folded sheet relative to the leading 
edge thereof Where the binding device binds the stack of 
folded sheet is changed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the present invention 
and many of the attendant advantages thereof Will be readily 
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8 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in conjunction With accompanying draWings, Wherein: 

FIG. 1 is a schematic draWing illustrating an image 
forming and binding system according to a preferred 
embodiment of the present invention; 

FIG. 2 is a schematic draWing illustrating a state of a 

sheet; 
FIG. 3 is a cross section of a binding apparatus according 

to a preferred embodiment of the present invention; 
FIG. 4 is a cross section illustrating a sheet receiving 

device, a sheet guiding part, a sheet folding part, and a 
supplementary pressing part of the binding apparatus; 

FIG. 5 is cross section illustrating a driving mechanism of 
the sheet folding part, the supplementary pressing part and 
a knife unit of the sheet folding part of the binding appara 
tus; 

FIG. 6 is a cross section illustrating a sheet stopping 
position adjusting mechanism of the binding apparatus; 

FIG. 7 is cross section illustrating a mechanism of a 
jogging part of the binding apparatus; 

FIG. 8 is a schematic draWing for explaining a positional 
relationship of a sheet folding roller pair of the sheet folding 
part and a supplementary pressing roller pair of the supple 
mentary pressing part; 

FIG. 9 is cross section illustrating mechanisms of a 
binding part and a stack discharging part of the binding 
apparatus; 

FIG. 10 is a cross section for explaining the operations of 
a stapling position determining mechanism, a jogging table 
upWardly/doWnWardly moving mechanism and a sheet stack 
discharging part driving mechanism of the binding appara 
tus; 

FIG. 11 is a plan vieW of a jogging table part of the 
binding apparatus; 

FIG. 12 is a plan vieW of a part of the jogging table part 
for explaining an operation of jogging a sheet; 

FIG. 13 is a cross section of the part of the jogging table 
part of FIG. 10 for explaining the operation of jogging a 
sheet; 

FIG. 14 is a schematic draWing of a part of the jogging 
table part for explaining the operation of jogging a sheet in 
conjunction With FIG. 12; and 

FIG. 15 is a cross section for explaining the operation of 
the sheet stack discharging part driving mechanism in con 
junction With FIG. 10. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring noW to the draWings, Wherein like reference 
numerals designate identical or corresponding parts 
throughout the several vieWs, preferred embodiments of the 
present invention are described. 

FIG. 1 is a schematic draWing illustrating an image 
forming and binding system according to a preferred 
embodiment of the present invention. Numeral 1 denotes an 
image formation controller, numeral 2 denotes a printer as an 
example of an image forming apparatus, and numeral 3 
denotes a binding apparatus. 
The image formation controller 1 is for example a per 

sonal computer including a display, a keyboard, a scanner, 
etc. The image formation controller 1 generates image or 
document data by inputting, or reading an image or a 
document With the scanner, and editing the data. The image 
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formation controller 1 sets the page for the image or docu 
ment data, sets various printing and binding instructions for 
printing the data and binding the printed sheets, e.g., the 
number of printed sets, the siZe of a sheet for printing, the 
stapling position, etc. Further, the image formation control 
ler 1 displays a selected operational mode, the status of the 
system, the printer 2, the binding apparatus 3 etc., With the 
display. 

The image formation controller 1 stores the image or 
document data, read by the scanner, sent from a separate 
inputting apparatus or via a netWork, or generated by the 
image formation controller 1. The image formation control 
ler 1 edits the stored image or document data, for example, 
changes the pages of the stored image or document data. 

The printer 2 forms an image of the data, sent from the 
image formation controller 1, on a sheet conveyed from a 
sheet feeding part of the printer 2. The printer 2 may use 
such image formation methods as an ink jet system and 
electrophotography. 

The printer 2 reverses the sheet, after formation of an 
image on one side of the sheet, and then conveys the sheet 
to the image formation part of the printer 1 for forming 
another image on the other side of the sheet. The sheet 
carrying the images on both sides thereof is discharged from 
the discharging part of the printer 2. 

Referring to FIG. 2 illustrating a state of a sheet, the 
binding apparatus 3 folds a sheet 4, received from the printer 
2, in tWo at a center portion of the sheet 4 in a direction the 
sheet 4 is conveyed, so as to be a folded sheet 5. The binding 
apparatus 3 stacks and jogs the folded sheet 5 into a stack of 
folded sheets 6, and binds the stack of folded sheets 6 at 
binding positions 7 near the folded portion of the stack of 
folded sheets 6. 

The image formation controller 1 controls the printer 2 to 
form images of image or document data such that, When tWo 
images for tWo pages of the data are formed on one side of 
the sheet 4 and another tWo images for another tWo pages of 
the data are formed on the other side of the sheet 4, as 
illustrated in the left portion of FIG. 2, a second page image 
and a third page image of the images of four pages are 
formed on an upper side of the sheet 4 (i.e., the side of the 
sheet 4, Which upWardly faces When the sheet 4 is exited 
from the printer 2) With the second page image at a leading 
edge side of the sheet 4 in the direction the sheet 4 is 
conveyed, and a ?rst page image and a fourth page image of 
the images of four pages are formed on a back side of the 
sheet 4 (i.e., the side of the sheet 4, Which doWnWardly faces 
When the sheet 4 is exited from the image forming apparatus 
2) With the ?rst page image at the leading edge side of the 
sheet 4 in the direction the sheet 4 is conveyed. Accordingly, 
When the sheet 4 carrying the four images of four pages on 
both sides thereof as above is folded by the binding appa 
ratus 3 at the center portion thereof in the direction the sheet 
4 is conveyed and is discharged, the images of four pages are 
in a right order of pages With the ?rst page image on the top 
surface of the folded sheet 5 and the fourth page image is on 
the back surface of the folded sheet 5, as illustrated in the 
center portion of FIG. 2. 

The binding apparatus 3 stacks the folded sheet 5 With the 
?rst page image of four images of four pages on the top 
surface of the folded sheet 5 as described. Accordingly, by 
controlling the printer 2 to print image or document data 
starting from the last four pages of the data, When the image 
or document data is printed on a sheet 4 by the printer 2, and 
the sheet 4 is folded into a folded sheet 5, the fold sheet 5 
is stacked one after another into a stack of folded sheets 6 
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and the stack of folded sheets 6 is bound and discharged by 
the binding apparatus 3, the images of the data are in right 
order of pages, i.e., the ?rst page image is on the top surface 
of the stack of folded sheets 6. For example, When the image 
or document data is the one of 12 pages, the image formation 
controller controls the printer 2 to ?rst form the tenth page 
image and the eleventh page image on the upper surface of 
a ?rst sheet, and the ninth page image and the tWelfth page 
image on the back surface of the ?rst sheet, and then to form 
the sixth page image and the seventh page image on the 
upper surface of a second sheet and the ?fth page image and 
the eighth page on the back surface of the second sheet, and 
so on. A computer program for the image formation con 
troller to control the printer 2 as described above can be 
practiced by an ordinary skilled programmer. 

The binding apparatus 3 includes, as illustrated in FIG. 3, 
a sheet receiving part 11, a sheet guiding part 12, a sheet 
folding part 13, a supplemental pressing part 14, a jogging 
part 15, a binding part 16, a stack discharging part 17, an exit 
part 18, and a controller 19. The sheet guiding part 12, the 
sheet folding part 13, and the supplementary pressing part 14 
constitute a sheet folding device of the present invention. 
The sheet receiving part 11 includes, as illustrated in FIG. 

4, a sheet receiving table 31, a side guide pair 32, a sheet 
sensor 46, an entrance roller 33, and a driving mechanism 
including an entrance motor 21 illustrated in FIG. 5, Which 
is a vieW of a part of the binding apparatus 3, Where the sheet 
receiving part 11 is provided, from the rear side thereof The 
sheet receiving table 31 is ?xed to the main body of the 
binding apparatus 3. The side guide pair 32 is provided to the 
sheet receiving table 31 so as to guide the sheet 4, conveyed 
from the printer 2, With respect to right and left side 
positions of the sheet 4 in the sheet feeding direction. The 
sheet sensor 46 detects conveyance of the sheet 4, jamming 
of the sheet 4 at the sheet receiving part 11, and counts the 
number of the sheets 4 received by the sheet receiving part 
11. The entrance roller 33 is arranged above a sheet folding 
roller pair 42 of the sheet folding part 13 (described later) 
With a predetermined pressure given thereto. 
As illustrated in FIG. 5, the entrance roller 33 includes a 

gear 25, Which is provided on the same axis as that of the 
entrance roller 33 and outside of a side plate of the binding 
apparatus 3. The gear 25 engages With a pulley 23, ?xed to 
the sheet folding roller pair 42 of the sheet folding part 13 
(described later), so that the entrance roller 33 rotates at the 
same circumferential speed as that of the sheet folding roller 
pair 42. The pulley 23 engages With a gear 26, and via an idle 
gear 27, engages With a gear 28 and a gear 29, to Which a 
supplementary pressing roller pair 45 of the supplementary 
pressing part 14 (described later) are ?xed. 

Apulley 22 ?xed to the entrance motor 21 and the pulley 
23 are connected With each other via a belt 24. When the 
entrance motor 21 starts to rotate upon detection of the sheet 
4 With the sheet sensor 46, the entrance roller 33, the sheet 
folding roller pair 42, and the supplementary pressing roller 
pair 45 start to rotate at the same time. 

Thus, the entrance roller 33 and the sheet folding roller 
pair 42 rotate at the same circumferential speed to convey 
the sheet 4, conveyed from outside, to the sheet guiding part 
12. 

Referring back to FIG. 4, the sheet guiding part 12 
includes, an upper guide plate 36, a loWer guide plate 37, a 
sheet stopper 40, and a sheet leading edge sensor 39. 
The upper guide plate 36 and the loWer guide plate 37 

may be substantially on a plane extending from the upper 
surface of the sheet receiving table 31. HoWever, as illus 






















